Self-reported adverse drug events and the role of illness perception and medication beliefs in ambulatory heart failure patients: A cross-sectional survey What is already known about the topic?
Patients with HF experience a number of ADEs, such as dizziness and nausea, which add to the disease burden and affect patients' medication adherence and quality of life. Although older age, multimorbidity and polypharmacy are potential risk factors for ADEs as documented in medical records, demographic and clinical factors seem to have a limited ability to predict self-reported ADEs experienced by HF patients.
What this paper adds
After controlling for demographic and clinical factors, the reporting of more disease-related symptoms and stronger general beliefs about medication overuse are associated with experiencing ADEs. Future studies and interventions to improve ADE management in HF should focus on negative medication beliefs and assisting patients to differentiate ADEs from disease symptoms.
Introduction
Heart failure (HF) is a life-threatening health condition affecting approximately 15 million people in Europe and 5 million people in the United States, with a prevalence ranging from 2% to 20% in patients aged over 65 (Dickstein et al., 2008; American Heart Association, 2009 ). The disease management of HF is complex, often consisting of lifestyle modification and lifelong therapy with multiple medications. Alongside a reduction in mortality and morbidity, medications can also cause adverse drug events (ADEs), especially in elderly HF patients due to ageassociated changes in pharmacokinetics and pharmacodynamics (Routledge et al., 2004; Shi et al., 2008) . The proportion of HF patients reporting ADEs varies from 10%, assessed in randomized clinical trials (Kostis et al., 1994; Lakhdar et al., 2008) , to 17%, found in an observational study (De Smedt et al., 2009) . The size of this problem and its potential impact on actual medication use indicates the relevance of finding better ways to manage ADEs, not only from a clinical perspective but also from the patient's perspective.
In daily life, HF patients balance the need for prescribed medication against any perceived ADE, which may lead to non-adherence or permanent discontinuation of use of cardiac medications (Garavalia et al., 2009; van der Wal and Jaarsma, 2008; van der Wal et al., 2010) . This suboptimal drug use is associated with an increase in unplanned hospital admissions due to HF decompensation, and with increased mortality and morbidity rates, accompanied by additional health-care costs (Michalsen et al., 1998; Gehi et al., 2007; Ho et al., 2008; Hope et al., 2004) . Medication adherence rates in HF range from 75% to 99% (Muzzarelli et al., 2010; van der Wal et al., 2006) , depending on the method used to assess it (e.g. selfreported questionnaires, pill counts, electronic monitoring and serum drug concentration) and the definition of nonadherence (e.g. cut-off value of adherent behaviour versus poor adherent behaviour). In addition to being a precipitating factor leading to non-adherence, ADEs as perceived by patients also contribute significantly to the disease burden and a decline in patients' quality of life (Pattenden et al., 2007; Welstand et al., 2009 ). Thus, from both a clinical and patient perspective there is a need to prevent and detect patient-perceived ADEs at an early stage of routine care, which may lead to enhanced medication safety and wellbeing among HF patients.
Management of ADEs in HF patients appears suboptimal. Recent data has indicated that the likelihood of medication being changed after patients report ADEs is rather low, at around 38% (De Smedt et al., 2010) . The failure to respond to medication-related symptoms may lead to unnecessary harm caused by ADEs, which could have been prevented or ameliorated if adequate action had been taken (Forster et al., 2005; Gandhi et al., 2003) . Polypharmacy, multicomorbidity, ageing and the involvement of multiple health-care providers are factors contributing to the complexity of ADE management in HF patients. Nurses and nurse practitioners are increasingly involved in the supervision of drug use and drug treatment changes in HF patients (Blue and McMurray, 2005) . Therefore they have an important role in patient education about possible ADEs, ADE identification and consequently the management of ADEs.
Health-care providers and researchers have a growing interest in reducing the occurrence of ADEs and improving their management in routine care. It has been suggested that identifying patients who are at higher risk is crucial to improving patient care and outcomes (Tangiisuran et al., 2009) . Higher age, the number of comorbidities and number of medications have been shown to be risk factors for ADEs in various populations (Field et al., 2004; Green et al., 2007; van den Bemt et al., 2000) . These studies investigated risk factors for ADEs that were documented and/or verified by medical-record review or computergenerated signals. It is recognized that self-reported ADEs are of additional value as they incorporate patient experiences and may be more important for daily health status than clinician assessments of ADEs (Hanlon et al., 2001; Basch et al., 2009) . A few studies have attempted to identify factors associated with self-reported ADEs, demonstrating that demographic and clinical variables such as age and comorbidities have a low ability to predict the risk of self-reported ADEs in HF patients and elderly patients in general (De Smedt et al., 2009; Shiyanbola and Farris, 2010) . Other factors such as patients' beliefs about medication and illness can be expected to play a role in how patients perceive and deal with possible ADEs. Optimistic attitudes regarding drugs and fewer concerns about medication were found to be associated with less experience and reporting of ADEs in a general patient population (Shiyanbola and Farris, 2010; Oladimeji et al., 2008; Rief et al., 2006) . The importance of illness perception has been demonstrated with respect to various outcomes, such as quality of life (Lane et al., 2009; Stafford et al., 2009) , depression (Stafford et al., 2009 ) and treatment adherence (Molloy et al., 2009 ). However, thus far the role of illness and medication beliefs in the susceptibility of HF patients to perceive ADEs is not known. A better understanding of who perceives ADEs may be achieved by identifying such patient-related factors. This can assist health-care professionals in the complex process of ADE management. If the type or number of medications is not the main risk factor for ADEs as experienced by HF patients, interventions other than medication modification need to be considered.
Purpose
The aim of this study is to assess the influence of illness perception and medication beliefs on self-reported ADEs experienced by HF patients.
Methods

Study design
A cross-sectional survey was conducted between November 2008 and March 2009. The study protocol and procedures were presented for approval to the Medical Ethics Committee at the University Medical Center of Groningen. Due to the nature of the study (survey and medical-record review), the ethics committee concluded that no official ethical approval was required to perform the study. The investigation also conforms to the principles outlined in the Declaration of Helsinki (1997).
Setting, patients and procedure
All ambulatory HF patients were recruited from one university hospital (urban area), two regional hospitals (rural areas) and 20 general practitioners (urban and rural areas) located in different parts of the Netherlands. The inclusion of institutions was based on geographical representation, including both urban and rural areas, the availability of an HF clinic and a willingness to collaborate.
All HF patients from outpatient HF clinics were eligible if they had a documented diagnosis of HF in their medical chart. All HF patients from the 20 general practitioners were identified by the International Classification of Primary Care code for heart failure (K77) found in their medical record and were included if their general practitioner confirmed this diagnosis. The exclusion criteria were living in a nursing home, being hospitalized, not being fluent in Dutch, or having a terminal disease or cognitive disorder.
An information letter was sent to all eligible patients by the researchers explaining the purpose of the study and requesting their participation. Permission to send a questionnaire and conduct a review of their medical record was also asked of the patient. A reminder was sent to those patients who had not responded one month after the first letter. After signing the informed consent, patients were asked to indicate on the same form whether they had experienced an adverse event of their medication in the previous four weeks.
ADE assessment
The outcome measure was any ADE experienced by patients in the previous four weeks. This short time frame was chosen to reduce the risk of recall bias in light of the rather mild ADEs. Information on perceived ADEs was collected using a mixed method, combining an open-ended question and a symptom checklist. Various studies suggest that the mixed method is a preferred way of eliciting ADEs, as patients do not report all ADEs in response to a single open question (Sheftell et al., 2004; Wallander et al., 1991) .
On the informed consent form patients were asked first to answer the following question: 'Have you experienced an adverse event with your medication in the past four weeks?' (Yes/No) If Yes, patients were then asked through an open-ended question to list the ADEs they had experienced in the previous four weeks. After receiving this information and the signed informed consent, a structured questionnaire with a checklist including 28 symptoms was sent to the patients. Patients could complete the questionnaire themselves or -on a patient's request -with the assistance of a data collector who was not a member of the research team.
The symptom checklist is presented in Fig. 1 . The inclusion of symptoms in this list was partly based on a previous study which not only assessed common symptomatic ADEs in HF patients (De Smedt et al., 2009 ) and commonly perceived symptoms in HF were also included. Patients were first asked whether they had experienced each of the symptoms in the previous four weeks, and second, whether they attributed the symptom to an adverse event of their medication and/or to HF. The definition of ADEs experienced by HF patients used in this study includes all ADEs reported on the open-ended question plus the symptoms reported on the checklist that were exclusively considered by the patient to be an adverse event of their medication.
Measures
Illness perception: Illness perception was measured using the Revised Illness Perception Questionnaire (IPQ-R) (Moss-Morris et al., 2002) . The IPQ-R is a valid and reliable measure of illness perception in chronic diseases such as cardiac disease, including patients with myocardial infarction (Moss-Morris et al., 2002) . The first domain of the IPQ-R is the illness identity scale, which consists of the symptom checklist mentioned above. The score of this scale was the sum of all symptoms exclusively attributed by patients to their HF, according to the concept of illness identity (Moss-Morris et al., 2002) , ranging from 0 to 28. The other seven domains of the IPQ-R included in the questionnaire were: chronic timeline (e.g. 'My HF is rather permanent than temporary'), cyclical timeline (e.g. 'The symptoms of my HF change a great deal from day to day'), consequences (e.g. 'My HF has major consequences for my life'), personal control (e.g. 'There is a lot which I can do to control my symptoms'), treatment control (e.g. 'My treatment can control my HF'), illness understanding (e.g. 'The symptoms of my HF are puzzling to me') and emotional representations (e.g. 'My HF makes me feel afraid'). Each subscale consisted of 4-6 items and a score was calculated for each of these subscales, where a higher score represented greater endorsement of the specific construct. We checked the internal reliability of the seven domains using Cronbach's alpha. With the exception of both control subscales (personal and treatment), all Cronbach's alpha coefficients exceeded 0.70. Other studies have also found alpha coefficients for the personal (0.69) and treatment control scales (0.59) to be low (Aalto et al., 2005; Molloy et al., 2009 ). The response scale for all items consisted of a 5-point Likert scale ranging from 1 ('strongly disagree') to 5 ('strongly agree'). For the multivariate analysis, the IPQ-R subscales were categorized in 3 classes (L = low, M = medium, H = high). Scale-categorization was defined as: 4-8 (L), 9-15 (M), 16-20 (H); 5-11 (L), 12-18 (M), 19-25 (H); 6-13 (L), 14-22 (M), and 23-30 (H). Illness identity was categorized in 0 (L), 1-5 (M), and >5 (H) symptoms.
Medication beliefs: Medication beliefs were assessed using the Beliefs about Medication Questionnaire (BMQ) (Horne et al., 1999) . The BMQ is a validated and reliable questionnaire that includes 18 items assessing patients' views on HF medication-related concerns (a = 0.73) and on the necessity of their HF medication (a = 0.83), as well as their views on general medication overuse (a = 0.67) and medication-related harm (a = 0.57). The response scale for all items is a 5-point Likert scale ranging from strongly disagree (1) to strongly agree (5). For the multivariate analysis, subscales were categorized in 3 classes (L = low, M = medium, H = high). Scale-categorization for BMQ subscales included: 4-8 (L), 9-15 (M), 16-20 (H); 5-11 (L), 12-18 (M), and 19-25 (H).
Demographic and clinical variables: Data on age, gender, living situation (living alone or not) and educational level (no education, primary school, secondary school, higher education/university) were collected by self-reported questionnaire. Data on all medication currently used (name of the drug, dosage and frequency) was also collected by the questionnaire. The following data were collected by medical-record review: aetiology and duration of HF (years), left ventricular ejection fraction (LVEF) (%), N-terminal pro-'Brain Natriuretic Peptide' (NT-pro-BNP) (pg/ml) and comorbidities, which are prevalent in HF patients. 
Statistical analysis
Descriptive analysis of demographic, clinical and psychosocial variables was undertaken using the mean and the standard deviation for normally distributed continuous variables or the median with interquartile ranges (IQR) in the case of data skewness. Summary statistics were calculated for all participants together and for the two subgroups separately, defined as patients who experienced an ADE and patients who did not. Differences were tested using a Chi 2 test for categorical variables and independent t-tests for continuous variables or MannWhitney U and Welch U tests in case of skewed distributions or unequal variances (Fagerland and Sandvik, 2009 ). Bonferroni post hoc test was used to correct for multiple testing. To assess whether patients from general practitioners differed from patients from HF outpatient clinics regarding the reported ADEs and both illness and medication beliefs, we tested for differences using Chi 2 tests, t-tests or Mann-Whitney U tests. A multivariate logistic regression was performed to evaluate the factors independently associated with experiencing ADEs. We used a stepwise selection procedure, including first those variables with a p-value of 0.20 or less in the univariate analysis for a forward model selection. Next, variables with a p-value of 0.20 or less in the forward selection regression model were included in the unadjusted multivariate model. The final model was adjusted for confounders, which were expected to be associated with experiencing ADEs and correlated with at least one of the subscales of illness perception (IPQ-R) or medication beliefs (BMQ). These were age, recent hospitalization, treated by a cardiologist (as proxy for more complicated cases), use of potassium-sparing diuretics, and use of anticoagulants. Missing values for these confounders were lower than 10%, and they were therefore imputed using multiple imputation by chained equations (van Buuren et al., 1999) . We conducted an additional multilevel analysis to test for cluster effects at practice organization level, i.e. general practice or hospital outpatient clinic. The results are presented using odds ratios, with a 95% confidence interval (CI). Descriptive and comparative analyses were conducted using SPSS 16.0 software (SPSS, Inc., Chicago, IL, USA.), whereas all regression analyses and multiple imputations were conducted using Stata 11 (StataCorp LP, College Station, TX, USA).
Results
Of the 960 HF patients who were invited to participate in the study, 495 (response rate: 53%) patients agreed and signed the informed consent form. Of these 495 patients, 114 (23%) were recruited through their general practitioner and the remaining 381 (77%) through HF outpatient clinics. The mean age of the study sample was 71 years (SD, 12 years) ( Table 1 ). The majority were male (60%), did not live alone (63%) and had a secondary school level of education (58%). The median LVEF was 35% (IQR, (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) and on average the patients took 7 (IQR, 5-9) different types of drugs a day.
Of the 495 patients, 67% (n = 332) had experienced an ADE in the previous four weeks. Of these, 81 (24%) reported an ADE on the open-ended question and symptom checklist, while the remaining 251 (76%) only reported an ADE on the symptom checklist. A total number of 1341 ADEs (4.0 per patient) were reported, of which 164 ADEs were noted in response to the open-ended question while the remaining 1177 ADEs were reported via the symptom checklist. Of all patients experiencing an ADE, 28% reported dry mouth, 27% dizziness and 19% itchiness as the most prevalent. Patients who experienced an ADE were somewhat younger (p = 0.023), used more medications (p = 0.001), more often took anticoagulants (p = 0.013) and potassium-sparing diuretics (p = 0.010) and were more likely to have been hospitalized in the previous year (p = 0.024) compared to patients who did not experienced an ADE (Table 1) .
When comparing HF patients treated by their general practitioner with those treated at HF outpatient clinics, the proportion of patients experiencing ADEs was not significantly different (65% and 68% respectively, p = 0.632).
Perceived symptoms attributed to HF (illness identity) or to medication (ADEs)
The total group of 495 patients reported 1486 symptoms (3.0 per patient) on the checklist which they attributed solely to their illness, and another 1177 symptoms (2.4 per patient) which they attributed solely to their medication (Fig. 2) . Those who experienced an ADE reported significantly more symptoms (9.8 per patient) compared to patients with no ADE (5.7 per patient), and consequently attributed more symptoms to their illness (3.6 symptoms per patient versus 1.7 symptoms per patient) (both p < 0.001). This previous measure reflects the patient's illness identity. In addition, the patients reported 1393 symptoms that they did not attribute to either their illness or their medication, and this was higher for the patients without an ADE than for those patients who experienced an ADE (4.0 per patient versus 2.2 per patient, p < 0.001). Finally, 122 symptoms were attributed by patients experiencing ADEs to both the illness and the medication (Fig. 2) .
Illness perception and medication beliefs
Patients who experienced an ADE reported significantly more of the following disease-related symptoms in comparison to patients without an ADE (for all p-value <0.002): dyspnoea, fatigue, cold extremities, fluid retention, swollen ankles, and cough (Table 2) .
In general, patients with an ADE had more negative beliefs about their illness and medication than patients without an ADE. They perceived their illness as more unstable, perceived more consequences for their daily life, and suffered more emotional distress (for all, p < 0.005). They also had more concerns about their medication, and had a greater belief in medication overuse (for both, p < 0.005).
When comparing HF patients treated by their general practitioner with those treated at HF outpatient clinics, the latter perceived more consequences of their HF (p = 0.008) but believed less in medication overuse than patients of general practitioners (p = 0.004).
Multivariate model
Based on the univariate selection, HF identity, timeline cyclical, consequences, emotional representation, medication necessity, medication concerns, general medication harm and overuse were included in the forward model selection (Table 3) . Of these, illness identity, consequences, personal control, medication concerns and overuse were selected for the multivariate model. Looking at the unadjusted model, experiencing an ADE was significantly related to the reporting of more disease-related symptoms (strong illness identity) ( . In the multilevel model, no evidence was found for clustering at practice organization level.
Discussion
The major finding of this study is that general illness and medication beliefs were associated with self-reported ADEs, which were commonly experienced in this HF patient population. After adjusting for demographic and 
Table 2
Identity subscale of the IPQ-R including 28 common symptoms of heart failure.
This complaint is due to my heart failure Total group (n = 495) n (%)
Experienced ADE (n = 332) n (%)
Experienced no ADE (n = 163) n (%) clinical characteristics, the reporting of more diseaserelated symptoms and stronger general beliefs about medication overuse were associated with experiencing ADEs. In the final model, demographic and clinical characteristics were not independent risk factors for self-reported ADEs.
Patients who experienced more symptoms that were attributed to their HF (illness identity) were also more likely to experience an ADE. The importance of illness identity as a predictor of different outcomes in cardiac disease has already been described in other studies (Aalto et al., 2006; Lane et al., 2009; French et al., 2006) . Our study, however, is the first to find a relationship between illness identity and the experience of ADEs. Several reasons might be given to explain this relationship. First, it is possible that patients who suffer from severe HF experience more disease-related symptoms. Increased symptoms may indicate the need to intensify drug treatment, which in turn may lead to an increased likelihood of drugrelated symptoms (Gandhi et al., 2003) . However, in this study, both the medications used and LVEF and NT-pro-BNP (both markers of disease severity) were not found to independently predict ADE experiences, which challenge this assumption. Moreover, we adjusted for differences in specific medication use in the final multivariate model. Taking into account the results of a previous study which also found no association between medication burden, disease severity and the experience of ADEs, we presume that the type of medication and disease severity do not play a major role as explanatory factors (De Smedt et al., 2009 ). Second, patients' lack of knowledge and their inability to differentiate disease and drug-related symptoms might be a factor underlying the relationship between an illness identity and experiencing ADEs. Earlier studies have shown that HF patients have difficulties in differentiating disease and drug-related symptoms (Rogers et al., 2002) . From our study results, it seems that this problem was much more apparent in the group of patients who did not report any ADEs, as the number of unattributed symptoms was much higher in this group compared to the group who did experience an ADE. This indicates that the group of patients who do not report ADEs may not have been able to clearly distinguish drug-related symptoms from HF symptoms. Nurse practitioners could play an important role in educating patients about possible ADEs and helping them in differentiating ADEs from disease symptoms (Roberts and Epstein, 2009 ). We did not assess the underlying rationale of patients who did not attribute the perceived symptom to HF or their medication. It is possible that patients perceived other factors such as age or comorbid diseases as causes. Elderly patients in general tend to consider observed symptoms as unavoidable aspects of ageing rather than as disease or drugrelated (Lampela et al., 2007) . A third and final explanation of the relationship between a strong illness identity and experiencing ADEs could be that some patients are more prone to perceive both somatic symptoms and ADEs (somatic sensitivity). Personality characteristics such as neuroticism, which is the tendency to experience negative, distressing emotions, and type D personality have been shown to be associated with self-reported somatic symptoms (Rosmalen et al., 2007; Smith et al., 2008) . Patients who had more concerns regarding their medication and believed that medication in general is overused were more likely to experience ADEs. This is in line with an earlier study that found an association between patients' medication concerns and their reporting of ADEs to their physicians (Oladimeji et al., 2008) . It was suggested that patients' beliefs about medication might also be important with respect to how symptoms are interpreted and attributed to drugs, which is supported by our results and a recent study among elderly patients (Shiyanbola and Farris, 2010) . Patients who have stronger negative beliefs may be more aware of unpleasant reactions and be more prejudiced towards their medication. Patients' concerns about medication may drive them to attribute their symptoms to medication and may be a sign of their ADE tolerance level (Oladimeji et al., 2009) . Our study suggests that general negative beliefs are a stronger risk factor than specific concerns about the medication which is used. This emphasizes the relevance of health-care providers checking patients' interpretations of symptoms, especially in those patients who have negative medication beliefs.
Demographic and clinical variables were not independent risk factors with respect to experiencing ADEs. This is in accordance with previous studies which examined risk factors associated with self-reported ADEs among general older populations (De Smedt et al., 2009; Hanlon et al., 1997; Oladimeji et al., 2008; Shiyanbola and Farris, 2010) . However, studies using other methods to identify ADEs, such as medical-record review, clinical notes and computer-generated signals, found a number of risk factors for ADEs in the elderly, such as the number of comorbidities and scheduled medications (Field et al., 2004; Green et al., 2007; van den Bemt et al., 2000) . This suggests that demographic and clinical variables are more relevant for predicting the risk of clinically assessed ADEs, while other factors such as medication beliefs and patients' susceptibility to perceive symptoms may be more relevant for predicting the risk of subjective ADEs. This highlights the complex task of health-care providers to elicit, identify and manage ADEs. Patients' perceptions are important not only in helping to identify possible ADEs, but also in managing them. A patient-tailored approach where nurse practitioners and doctors proactively communicate with their patients about possible ADEs might be valuable.
To our knowledge, this is the first study to examine the role of illness perception and medication beliefs in experiencing ADEs in a population of HF patients. Some limitations need to be addressed. This study relies on selfreported data collected by a questionnaire using an openended question combined with a symptom checklist to identify ADEs experienced by patients. We did not link the reported ADEs to actual drugs. No formal ADE causality assessment was carried out because the study focused on the perception of patients. Because of the cross-sectional design, no judgement about causality can be made. Another potential limitation of this study is its generalizability due to the risk of participation bias. We were not able to compare responders and non-responders to the survey. Our study sample includes ambulatory patients from outpatient clinics and general practices. Regarding age and gender, this sample was largely comparable to another Dutch outpatient clinic population screened around 2002-2005 (mean age of 71 years in both study populations; proportion of female patients 40% versus 38%) . In comparison with a primary care study population, the mean age was lower in our population (71 years versus 76 years), and the proportion of female patients less (40% versus 47%) (Bosch et al., 2010) . There are some differences regarding treatment, which may in part be due to changes in prescribing practices over recent years. The proportion of patients treated with diuretics, angiotensin-converting enzyme inhibitors (ACE-I) and beta-blockers was higher in comparison to the primary care study population screened in [2005] [2006] . In comparison with the outpatient clinic study population, patients in our study sample were prescribed more beta-blockers and fewer ACE-I. Such differences in age, gender and treatment can lead to differences in the number of ADEs experienced. One can only speculate as to how this may affect the observed associations between beliefs and the experience of ADEs. We have found no literature supporting the notion that such associations are likely to be affected by age or gender.
Conclusion
In conclusion, this study indicates that HF patients who experience a high number of disease-related symptoms and have stronger general beliefs about medication overuse are at a higher risk of experiencing self-reported ADEs. Because of the high prevalence of such ADEs in this group of patients there is a need for adequate management. Future studies should focus on the role of personality characteristics as well as on the mechanisms underlying the observed associations. Nursing interventions could focus on providing patients with tailored information on possible ADEs, assisting them in differentiating disease symptoms from ADEs, and detecting negative medication beliefs.
